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Summary 
 
This study investigated the effects of several organotin silica surface modifiers on the 
ethylene polymerization performance of ((BUCP)-B-n)(2)ZrCl2-based supported 
catalysts in which MAO and metallocene were sequentially loaded. Each organotin 
compound acted as a spacer, increasing the catalyst activity. However, the catalyst 
activity and (M) over bar of the resulting polyethylenes varied as follows: Activity 
and fractional Sn+ charge: (BuSn)-Bu-n(OH)(2)Cl > MeSnCl3 > (BuSnCl3)-Bu-n > 
Reference catalyst; and, (M) over bar (w) : Reference catalyst > (BuSnCl3)-Bu-n > 
MeSnCl3 > (BuSn)-Bu-n(OH)(2)Cl. The above catalyst activity rating was explained 
considering the influence of the Lewis acidity, that is, the fractional Sn+ charge of the 
organotin modifiers on the generation, concentration, and electron density at the 
active [((BUCP)-B-n)(2)ZrMe](+) cation. All the catalysts showed fairly stable 
kinetic profiles and produced narrow molecular weight distribution resins; 2.8 <= PDI 
<= 3. 
 
References: 
1. ALONSO C, 2004, J MOL CATAL A-CHEM, V220, P286 
2.    ANDERSEN A, 2001, MACROMOL CHEM PHYSIC, V202, P726 
3.    ATIQULLAH M, 1998, J APPL POLYM SCI, V70, P137 
4.    ATIQULLAH M, 1999, ARAB J SCI ENG, V24, P83 
5.    ATIQULLAH M, 1999, J RADIOANAL NUCL CH, V240, P893 
6.    ATIQULLAH M, 1999, SURF INTERFACE ANAL, V27, P728 
© Copyright: King Fahd University of Petroleum & Minerals;   http://www.kfupm.edu.sa 
 
 
7.    ATIQULLAH M, 2004, 2004094480, WO 
8.    ATIQULLAH M, 2005, 6908876, US 
9.    ATIQULLAH M, 2006, 1613667, EP 
10.    ATIQULLAH M, 2006, SURF INTERFACE ANAL, V38, P1319, DOI 
10.1002/sia.2452 
11.    ATIQULLAH M, 2007, APPL CATAL A-GEN, V320, P134, DOI 
12.    10.1016/j.apcata.2007.01.023 
13.    ATIQULLAH M, 2007, J APPL POLYM SCI, V106, P3149, DOI 
10.1002/app.26702 
14.    BABUSHKIN DE, 1997, MACROMOL CHEM PHYSIC, V198, P3845 
15.    BEARD WR, 1997, POLYETHYLENE NEW TEC 
16.    BENN R, 1986, ANGEW CHEM INT EDIT, V25, P861 
17.    BURGER K, 1970, RADIOCHEM RADIOANALY, V5, P335 
18.    CHANG M, 1989, 323716, EP 
19.    CHAROENCHAIDET S, 2002, J MOL CATAL A-CHEM, V185, P167 
20.    CHEIN JCW, 1988, J POLYM SCI A, V26, P2369 
21.    CHEN EYX, 2000, CHEM REV, V100, P1391 
22.    CHIEN JCW, 1988, J POLYM SCI A, V26, P3089 
23.    CHIEN JCW, 1990, J POLYM SCI POL CHEM, V28, P15 
24.    CHU KJ, 1999, MACROMOL CHEM PHYSIC, V200, P2372 
25.    CRABTREE JR, 1973, J APPL POLYM SCI, V17, P959 
26.    DESOUSA GF, 1992, INORG CHEM, V31, P3044 
27.    DORNIK HP, 2003, MACROMOL MATER ENG, V288, P558, DOI 
28.    10.1002/mame.200350001 
29.    DOSSANTOS JHZ, 1999, J MOL CATAL A-CHEM, V139, P199 
30.    DOSSANTOS JHZ, 2000, J MOL CATAL A-CHEM, V154, P103 
31.    DUFRENNE NG, 1997, MICROCHEM J, V55, P192 
32.    EISCH JJ, 2006, 35 NE REG M AM CHEM 
33.    ELMER P, 1996, ATOMIC ABSORPTION SP 
34.    FERREIRA ML, 2001, J MOL CATAL A-CHEM, V172, P97 
35.    GALLAND GB, 1999, POLYM INT, V48, P660 
36.    GALLI P, 2001, PROG POLYM SCI, V26, P1287 
37.    GRECO PP, 2003, J MOL CATAL A-CHEM, V197, P233 
38.    HARLAN CJ, 1995, J AM CHEM SOC, V117, P6465 
39.    HIDALGO LG, 1997, 802203, EU 
40.    IMANISHI Y, 2001, PROG POLYM SCI, V26, P1147 
41.    IMPENS NREN, 1999, MICROPOR MESOPOR MAT, V28, P217 
42.    KAMINSKY W, 1989, ANGEW CHEM INT EDIT, V28, P1216 
43.    KAMINSKY W, 2001, APPL CATAL A-GEN, V222, P47 
44.    KAMINSKY W, 2004, J POLYM SCI POL CHEM, V42, P3911, DOI 
45.    10.1002/pola.20292 
46.    KASHIWA N, 1997, CATAL SURV JPN, V1, P125 
47.    KESTI MR, 1992, J AM CHEM SOC, V114, P3565 
48.    KIOKA M, 1989, 4874734, US 
49.    KIOKA M, 1993, 5206199, US 
50.    KULIN LI, 1988, PURE APPL CHEM, V60, P1403 
© Copyright: King Fahd University of Petroleum & Minerals;   http://www.kfupm.edu.sa 
 
 
51.    KUMKAEW P, 2003, POLYMER, V44, P4791, DOI 10.1016/S0032-
3861(03)00473-7 
52.    LANCASTER SJ, 1999, METALORGANIC CATALYS, P413 
53.    LEE BY, 1999, 9952949, WO 
54.    LEE IM, 1992, ORGANOMETALLICS, V11, P2115 
55.    MIGUEL D, 1991, POLYHEDRON, V10, P1717 
56.    MOROZ BL, 1998, J MOL CATAL A-CHEM, V130, P121 
57.    OLABISI O, 1997, J MACROMOL SCI R M C, V37, P519 
58.    PANIZO M, 1985, J ORGANOMET CHEM, V287, P221 
59.    RESCONI L, 1992, J AM CHEM SOC, V114, P1025 
60.    RYTTER E, 2001, ORGANOMETALLIC CATAL, P23 
61.    SCHNEIDER H, 2001, J MOL CATAL A-CHEM, V170, P127 
62.    SEVERN JR, 2005, CHEM REV, V105, P4073, DOI 10.1021/cr040670d 
63.    SINN H, 1995, MACROMOL SYMP, V97, P27 
64.    SOGA K, 1993, MAKROMOL CHEM, V194, P3499 
65.    SWAMY KCK, 1992, INORG CHEM, V31, P4184 
66.    SWAMY KCK, 1999, J ORGANOMET CHEM, V587, P132 
67.    TAGLIAVINI G, 1966, COORDINATION CHEM RE, V1, P249 
68.    TRITTO I, 2001, ORGANOMETALLIC CATAL, P253 
69.    UOZUMI T, 1997, MACROMOL RAPID COMM, V18, P9 
70.    VANDERVOORT P, 1991, J CHEM SOC FARADAY T, V87, P3899 
71.    VANDERVOORT P, 1993, J CHEM SOC FARADAY T, V89, P2509 
72.    VANDERVOORT P, 1996, J LIQ CHROMATOGR R T, V19, P2723 
73.    VEGA WM, 1997, 0757992, EU 
74.    VEGA WM, 1998, 5824620, US 
75.    WELBORN HC, 1988, 0260999, EP 
76.    WU L, 2005, APPL CATAL A-GEN, V293, P180, DOI 
77.    10.1016/j.apcata.2005.07.030 
78.    YOON KB, 2006, MACROMOL RES, V14, P240 
79.    YOON KY, 2004, MACROMOL RES, V12, P336 
80.    YSTENES M, 2000, J POLYM SCI POL CHEM, V38, P3106 
 
For pre-prints please write to: matiq@kfupm.edu.sa 
 
